Abstract: Background and purpose: Despite HIV testing and counselling (HTC) being recognized as important elements of any effective prevention, detection, care, and management programmes across many societies as part of their primary health care package, it is surprising that research evidence on related issues, especially in developing countries like Ghana is sparse. This study examined the extent of knowledge, attitudes and utilisation of HIV testing, and counselling services among trainee nurses of the public nursing and midwifery training colleges in the Central Region of Ghana. Methods and results: A descriptive cross-sectional design was employed to collect data from 375 nursing and midwifery students using multistage sampling procedures. Findings showed that students' HTC knowledge was high (85%) whereas attitudes toward HTC were rated positive (95%). However, HTC utilisation was low (47%). Conclusion: The low HTC utilisation among the student nurses may potentially lead to missing opportunities for early diagnoses, care, treatment, and support services for primary, secondary or tertiary prevention modes. Organisation of programmes by college authorities on the importance of HTC and the need for student nurses to utilise these services is crucial.
Introduction
Since the first human immunodeficiency virus/acquired immune deficiency syndrome (HIV/AIDS) case was diagnosed over two decades ago, the disease has caused serious humanitarian and developmental challenges [1] . HIV/AIDS has become a global public health concern [2] , threatening the well-being of so many nations of the world. Globally, about 36.7 million people are living with HIV/AIDS, with Sub-Saharan Africa being the region heavily affected, causing many deaths since the disease was identified in the region [3, 4] . For example, since the medical and financial aids to these patients and orphans. The estimated number of AIDS patients needing ART increased from 127,306 in 2013 to 142,164 in 2014. Of these figures, 8,732 and 8,582 respectively were children. Similarly, out of the 133,582 adults administered ART in 2014, 49,267 (males) and 84,315 (females) were identified. A snapshot of expenditure from 2011 to 2015 AIDS related services was US$443,863,268, increasing from US$59.7 million in 2011 to US$104.3 million in 2015. Despite these investments, evidence suggests that a funding gap totaling US$31, 277 for the 2015 and 2016 administrative years still remains [7] .
The current situation clearly demands urgent prevention and control measures in the country. One measure under discussion is the widespread introduction of voluntary HIV testing and counselling (HTC) across the country. According to SADC [8] , HTC is the processes by which people seek voluntary services to enable them make informed choices after learning about their status and taking appropriate actions. The processes consist of pre-test, post-test and follow-up counselling. The procedure of discovering one's HIV status, regardless of the test result, is an opportunity for education and motivation to modify behavior targeted at reducing the risk of HIV transmission [9] . For those infected with HIV, HTC provides a means of accessing available HIV care services such as further counselling support, preventive therapy against opportunistic infections and antiretroviral therapy (ART). Since the inception of voluntary counselling and testing (VCT) in 1985, the concept has undergone various evaluations and meta-analysis to assess its efficacy in the primary and secondary prevention of HIV transmission and management [10] [11] [12] , with evidence proven to be efficacious in the primary prevention, care and treatment of HIV/AIDS. For instance, findings from a randomized trial to determine the efficacy of HIV testing and counselling in reducing unprotected sexual intercourse among individuals and sex partners in three countries (Kenya, Tanzania, and Trinidad) showed a drastic reduction in the proportion of individuals reporting unprotected sex with non-primary partners for participants receiving testing and counselling than those receiving health information. Specifically, 35% reduction with testing/counselling as against 13% reduction with health information among men, and 39% reduction with testing/counselling as against 175 reductions with health information among women were recorded [10] . Similarly, in a cohort study to examine the impact of HTC on self-reported risk behavior prior to and three months after HIV testing, HTC resulted in changes in some self-reported risk behavior such as decrease in the average number of sexual partners, use of alcohol with sex and episode of unprotected sex, though only among HIV positive subjects [13] . Other empirical evidence from ECDC [14] suggests that early diagnosis of HIV infection and eventual treatment can markedly improve prognosis for the individual who can expect low morbidity and enhance a good quality of life and a near normal life expectancy.
Research evidence from both developed and developing countries shows that HTC leads to earlier access to HIV therapy, which in turn increases its effectiveness and reduces risk behavior [15] . Despite this overwhelming evidence of HTC as a preventive, care and management tool for HIV/AIDS, sub-Saharan Africa including Ghana is still grappling with the adoption and utilisation of HTC services. A survey of HTC utilisation in 12 high-burden sub-Saharan African countries found that only 12% (men) and 10% (women) in the general population have both been tested for HIV and received their test results [16, 17] . Another report from the Southern Africa Development Community (SADC) showed that citizens' utilisation of the service has been low despite wide political adoption of HTC services in the region. A Ghana Demographic and Health Survey (GDHS) on the adoption rate of HTC found that although, about 70% of respondents know where to get an HIV test, [18] . There are varied prerequisites for successful HTC programmes. Besides the need for clear protocols for counselling, testing, and treatment, there is also the need for: (a) awareness and knowledge of HIV in the community, (b) attitudes toward acceptability of HTC to potential recipients and to the health professionals who must administer it, and (c) willingness of health professionals to provide care, manage, and treat HIV positive individuals [19] . Therefore, nurses and midwives play a central role in the HTC services [20] . However, research has shown that refraining attitudes against HIV/AIDS and HTC are still present among health care personnel [21] and pre-service nurses [22] [23] [24] . Studies have also revealed that there is low knowledge about HIV/AIDS among health care workers and low uptake of HTC by student nurses [25] [26] [27] . Tarwireyi and Majoko [28] found that health workers were reluctant to have an HIV test, which inhibited their ability to initiate HTC services to clients. Pre-service nurses developing positive attitudes toward HTC will serve as positive role models in educating clients about HTC and HIV/AIDS services in their future occupational settings [25, 27] . To date, only few studies have explored HTC among college students' nurses [26, 29] . Due to the high prevalence of HIV/AIDS in some parts of the country, including the Central Region, the purpose of this study was to examine the knowledge level, attitudes and utilisation of HTC among trainee nurses of selected public nursing and midwifery training colleges in the Central Region of Ghana. This study is critical because it could help provide key baseline information for evaluating the effectiveness of strategies that may promote the prevention, care and management of HIV/AIDS.
Materials and Methods

Participants' Selection Criteria
Using a cross-sectional design, student nurses from level 200 and 300 from the five public nursing and midwifery training colleges in the Central Region of Ghana were chosen. A sample size of 375 was obtained based on Krejcie and Morgan [30] standardized table for determining sample size. This sample size was made up of 262 females and 113 males. The actual sample size from Krejcie and Morgans' table was 341 but was increased by 10% to make room for non-returnability and non-completion of questionnaires. A multistage sampling technique was employed comprising stratified random and simple random sampling to select the study participants. These methods were chosen in order to reduce selection bias and to ensure that the sample actually reflects the true characteristic of the entire population under study [31] . All study-related documents were reviewed and approved by the Institutional Review Board (IRB) at University of Cape Coast, Ghana (UCCIRB/CES/2016/04).
Participants received written informed consent and were included in the study only after signing the informed consent forms. The signing was done after students were assured of their anonymity and confidentiality at all stages of the data collection process.
Instrumentation
A researcher generated questionnaire with developed questions was divided into 3 different segments (A, B, C); knowledge, attitudes to testing and counseling as well as utilization was used. All the items on the questionnaire had variables measured under the nominal and Likert scale. For demographic information (segment A), participants were asked about their gender, age, marital/relationship status, religious affiliation, and class level. Questions on knowledge were developed on the basis that knowledge is essential to informed choices about testing, with an item example such as "HIV/AIDS testing and counselling reduces the risk for acquiring HIV/AIDS" constituted segment B. For segment C, questions on attitudes were drawn specifically on personal reactions to HIV testing, willingness to disclose status, and reactions to a positive test and counseling service available to clients as well as varied utilisation items such as "want to know status". The draft questionnaire was piloted among 50 trainees from the Nursing and Midwifery Training College in the Damongo District of the Northern Region of Ghana. The pilot testing led to modifications being made. The internal consistency measure for the instrument yielded a reliability coefficient of Kuder-Richardson (KR-20) formula for Section B subscale in the pilot and main study as 0.62 and 0.75 while the Cronbach Alpha reliability coefficient for section C subscale was 0.65 and 0.80 in the pilot and main study respectively. The KR-20 was chosen for Section B subscale because it is a reliability measure suitable for binary variables (i.e. answers that are right or wrong or yes or no). The scores for KR-20 ranged from 0 to 1, where 0 is no reliability and 1 is perfect reliability. The closer the score is to 1, the more reliable the test [32] .
Procedure
After an initial permission was sought from the authorities and rapport established with student-leaders of the colleges, trainee nurses/midwifery students were approached while attending a social gathering organized by their respective institutions. We chose this platform because it represented an all-inclusive public access avenue in the colleges. Participants were approached by one of the researchers and a team of trained research assistants and were asked to voluntarily take a short time to answer an anonymous questionnaire. All potential participants present at the respective venues in their colleges were subsequently approached to participate. To avoid contextual influence, an introductory session was arranged to brief participants on the purpose of the study and the standard instructions needed for a completion of the questionnaire. All students who agreed to complete the survey were able to self-administer the questionnaire with minimal assistance. Three hundred and seventy-five (375) questionnaires were administered in all. The data collection process lasted over three weeks, with a 100% return rate.
Data Analysis
Data were analyzed in different stages using SPSS version 21. Pre-screening procedures were conducted to ensure the accuracy and appropriateness of the data.
All statistical assumptions were subsequently tested. Furthermore, responses to knowledge questions were classified as correct or incorrect. Total scores were transformed to frequencies and percentages. A score of ≥ 70% was categorized as high knowledge, a score of 51-69% was considered moderate whereas < 50% was deemed low knowledge. Regarding attitudes toward HTC, study participants who had or were willing to have HTC or would recommend it to others were considered to have positive attitudes. Comparatively, those who were unwilling to have HTC or would not recommend it to others were regarded to have negative attitudes. For attitudes and utilization, similar percentage scores were determined. Significant differences on student' class level and HTC knowledge, attitudes and utilization were assessed with a univariate analysis, using the Chi-square test with continuity correction at an alpha level of 0.05.
Results
Background Characteristics
Out of a total of 375 student nurses, females' representation constituted 70% (n = 262) whereas 30% (n = 113) were males. Majority of the respondents were between the age category 21-23, representing 56% (n = 210), while the age category, 24-26 represented 32% (n = 120) and 18-20 age group made up 6% (n = 23). The least age representations in the study were of the age categories: 27-29, 6% (n = 18) and age 30+ made up 1% (n = 4). On marital/relationship status of the participants: 66% (n = 247) of trainees were single, 7% (n = 17) were married, 29% (n = 108) had boyfriend/girlfriend, and 1% (n = 3) have separated/divorced from their former marriages. On religious affiliation, majority of students were Christians: 93% (n = 347) followed by 6% (n = 23) Moslems, and 1% (n = 5) were of other religions. The class level representation showed 46% (n = 173) for level 200 and 54% (n = 202) for level 300.
Student Nurses' Knowledge Responses on HTC Service
Overall results in Table 1 show that majority of the respondents, 85% (n = 317) showed high knowledge of HTC.
The level of student nurses' knowledge on various items measuring HTC is shown in Table 2 . The results in Table 2 show that the students' performance was high in terms of their knowledge scores on HTC issues. High performance on many of the items measuring HTC knowledge was noted correctly: 95% (n = 357), indicating that HTC is for everybody, 93% (n = 350) responded that there are pre-and post-test counselling while undergoing HTC whereas 93% (n = 348) asserted that HTC is done in a private session where strict confidentiality was assured. Other items that revealed students' high score in HTC knowledge were: 92% (n =346) showing that HTC is an entry point for treatment and support services for HIV/AIDS and 92% (n = 343) correctly indicating that HTC helps one to know sero-status.
Student Nurses' Attitudes toward HTC Service
Student nurses' responses on their attitudes toward HTC services are presented in Table 3 . Overall results indicate that majority, 95% (n = 356) of the study participants have positive attitudes toward HTC. Table 4 contains results on student nurses' attitudes toward HTC services. The results show 89% (n = 332) prefer to receive HTC services from health professionals. Further, 43% (n = 162) attested that HTC does not pre-dispose people to early sexual matters. Additionally, 52% (n = 205) were willing to test for HIV if requested and lastly, 55% (n = 205) of the respondents wanted HTC services to be integrated into youth programs such as STIs and family planning. Table 5 contains results on the student nurses level of HTC utilisation. Results reveal that 47% (n = 176) of the respondents had ever utilised HTC while 53% (n = 199) have never utilised. Among those who utilised HTC services, their reasons given were to know their status, 92% (n = 161) and for marriage 11% (n = 19). Among some of the reasons behind the non-use of HTC expressed by the respondents were: self-trust 46% (n = 91) and the perception that they are not at risk 33% (n = 66). Table 6 contains results on Chi-Square analysis of the difference between respondents' class level and HTC knowledge, attitudes, and utilisation. The results on HTC knowledge expressed by the respondents 
Discussion
The principal focus of this study was to ascertain the knowledge, attitudes and utilization of HIV testing and counseling services among student nurses of the public nursing and midwifery training colleges in the Central Region of Ghana. The findings show majority of student nurses have high knowledge on HTC, though few students provided incorrect responses to some of the issues. The high HTC knowledge recorded in this study is not surprising because students at level 200 and 300 students have theoretical and clinical exposure to HTC conditions and materials during that phase of their study [33] . Besides, the students also expressed high knowledge on the item that HTC is for everybody, implying that everybody is vulnerable to HIV/AIDS, hence the need for HTC as a preventive measure. It is reasonable to infer that participants in the current study may feel more capable of reducing their risk and other clients for contracting HIV by seeking for opportunities to know their status. According to Hall et al. [34] , people who are aware of their status may potentially make behavioral changes and seek effective preventive measures, care or effectively manage the condition to reduce transmission. Conversely, inadequate health literacy, including low HIV related indices, may reduce the likelihood of engaging in preventative health behaviors [34] .
The student nurses' high HTC knowledge is consistent with the findings from other studies on knowledge, attitudes and practices related to voluntary counseling and testing of HIV among college nurses, midwives and other healthcare professionals [25, 26, 29, 35, 36] . However, drawing specific comparison with previous studies is difficult because those studies were conducted within diverse population groups and at different times. For example, previous current study participants may have heard of HIV and had their studies carried out more than a decade ago (e.g., in and within certain geographical locations, where prevalence may have been low and respondents having minimal information about HIV. We assume that current study participants should be better informed because there is general increase in awareness throughout Ghana via various educational and promotional programmes at the grassroots level and a recent more open door approach adopted by key stakeholders (e.g., Ghana AIDS Commission; Ministry of Health; Ghana Education Service) and the mass media.
Findings from the study also show that majority of the students had positive attitudes toward HTC, with few expressing negative attitudes. The students' positive attitude may be because they are better placed, educated, and possibly more enlightened through their exposure during practicum (clinicals) related to health delivery, including people living with HIV/AIDS (PLWHA) and HTC services. The current finding is consistent with other studies, where a high intention score of the respondents to use HTC is explained by the Theory of Planned Behaviour (TPB) model [25, 26, 37] . Despite this finding, it has to be recognized that only average number of students, 52% (n = 193) were willing to test for HIV if requested, implying that quite a number of these nursing trainees may be unwilling to seek and attend to information related to HIV prevention and diagnosis. Understandably, the fear of testing positive may account for students' unwillingness participation in HTC services. Students may therefore dislike HTC for the fear of the unknown and the potential stigma associated with testing positive. The somewhat unwilling attitude towards HTC by sections of students was also unrelated to their knowledge levels in the current study. We contend that this attitude towards HTC needs to be contextualized in today's contemporary society where choice is restricted to many aspects of social life regardless of one's knowledge level, particularly in the area related to sexual behavior. Contrarily, positive attitudes found in the present study contradict the other research findings [38] . We contend that some methodological limitations may be reasons for these inconsistencies.
HTC utilisation among the student nurses in the current study was low. The low HTC utilisation could be attributed to the students' lack of knowledge on the benefits of HTC services. Respondents own reasons for non-use such as: I trust myself, not at risk, lack of confidence in the testing process and fear of the unknown as indicated in Table 3 could have accounted for this finding. This current finding suggests that the act of utilizing HTC may mirror a normal complex behavioral process that is determined by diverse psychosocial factors and not merely the presence of adequate knowledge. For example, students who perceive to have low risk of being infected with HIV, may decide not to engage in HTC services. Similarly, those with fear of HIV positive results, and the potential stigmatisation as well as discrimination may not avail themselves for HTC [39, 40] . Additionally, the low utilization of HTC services recorded by the students could be likened to the healthcare utilisation model which states that utilization of healthcare services is dependent on predisposing enabling and need factors. The model emphasizes on one's health beliefs and health seeking behavior, cultural beliefs, social networks, income, perceived health status and severity of a disease condition [41] . Thus, if an individual perceives not to be at risk of HIV, possibly due to lifestyle or does not have a supportive social network of HTC, going for HTC might not be considered essential by such a person [41] . It also possible that lack of access to carefully designed counseling programmes could be responsible for the low usage of HTC services among trainee students [42] . The current low HTC utilisation results corroborate with other studies conducted in Ghana and parts of Sub-Saharan Africa among health professional students [25, 26, [43] [44] [45] .
There was a statistically significant difference between educational level and HTC utilization of study participants. The difference observed could mean that students who are in school for a considerable time and at a higher level are more exposed to more curricular and clinical exposure to health delivery processes, including HTC related issues than those at the lower level of education. This assertion can be observed in the results, where more (above average) level 300 than 200 students, 53% had high HTC knowledge, 55% exhibited positive attitudes toward HTC services, and 64% utilized HTC services. By inference, the higher a person's level of education and exposure to HTC related protocols, the more likelihood the adoption and utilization of HTC services.
Practical Implications
The high knowledge exhibited in this study trainees is positive for onward transmission or transfer to clients in their future work engagement as Ghana is poised to halt new HIV infections by 2020 [46] . Further, students are more likely to guide themselves by practicing safe sex and relationship to avoid either contracting HIV or adopting proper management measures. Additionally, students' awareness on where HTC is conducted (designated health centers) could impact on their confidence to undertake HTC services. The premise is on the assumption that these HTC services would be conducted at a secured place, where confidentiality would be assured and potentially increase students' personal uptake and the general public HTC utilisation [36] . Hence, inadequate health literacy, including low HIV knowledge, may decrease the likelihood of engaging in preventative health behaviors.
Another implication is that positive attitude could be a motivation and expression of confidence in the ability of HTC services for prevention, care and treatment of HIV/AIDS. This is intrinsically beneficial to the professional nurse who should serve as a role model to prescribe HTC services to clients and augment the quest to curb the spread of the HIV/AIDS pandemic. This positive attitude of the student nurses could be good for the future healthcare delivery in Ghana as study participants may serve as ambassadors of HTC campaigns nation-wide. One can also assume that the current curriculum of the pre-service nurses should act as good influencing agent that should help students appreciate and understand their own risk for HIV [33, 35] . The somewhat negative attitudes displayed by few respondents (5%) mean that some trainee nurses might have stigmatizing or refraining attitudes toward HTC services, a scenario that may impact negatively on their commitment and initiatives toward HTC services as future nurses.
The potential future health professionals, who perhaps should be in the forefront in curbing the HIV/AIDS menace, were not much keen on HTC utilization. This means that educational programmes for trainee health professionals must address specific issues on the need for clear protocols. These explicit protocols must cover indicators such as anonymity, confidentiality, and specific guidelines for the care and management of HTC related protocols. The low utilisation of HTC is that much has to be done on health system operations and care delivery toward nursing and midwifery training as knowledge alone may not necessarily bring about behavior change. The students' failure to make use of HTC is likely to lead to missing opportunities for early diagnoses, care, treatment, and support services for primary, secondary or tertiary prevention modes. Their non-use may trigger HIV/AIDS related stigmas and show disapproval to PLWHA [47] . Also, respondents' reasons for non-use of HTC: trust self, not at risk and do not see the need, imply they may be having low perceived and personal risk assessment that might be detrimental to their health and the general public. This will pose a health threat to people into conjugal relationships in the future.
Limitations
There are few limitations that may bias findings in the current study. The design of the questionnaire might not reflect all aspects of students' knowledge, attitudes and utilisation of HTC or restrict students on the expression of their opinions on salient matters or might have misunderstood some of the questions. Therefore, questionnaire lacks the power to detect all misunderstandings despite the presence of a team of officials. Questions on sensitive issues like HIV/AIDS might be prone to biases, could affect the reliability and validity of measures such as behavioral terminologies, recall biases, self-presentation or confidentiality concern resulting from stigmatization associated with a reported behavior [48] . To minimize this effect, we ensured full anonymity and confidentiality of study participants. The cross-sectional design of the study prohibits inference of causality among the study variables. Therefore, they do not allow predictive or causal interpretations of the findings.
Conclusion
Nursing trainees' knowledge, attitudes and utilisation of HTC services would provide vital gateway to help curb the HIV epidemic in Ghana through the identification of a well-defined system protocols for diagnoses, care, and management of HIV/AIDS. Therefore, HTC protocols would help bridge the risk through effective prevention and resources that might minimize the possibility of future infection. Addressing barriers to testing requires the importance of understanding HIV knowledge, promoting positive attitudes toward HIV testing experience and related health behaviors that would be good indicators for future healthcare delivery of Ghana. Specifically, current findings of this study should improve HIV testing and linkage to care interventions through specific educational strategies and developing measures to evaluate HIV related knowledge, attitudes and utilization of HTC. Future research should compare psychosocial determinants that may influence knowledge, attitudes and HTC services across trainee nurses from different regions of Ghana for more definitive strategies through outcome evaluation. This research could use longitudinal approaches to show causal and directional inferences to enhance understanding of the processes surrounding HTC services.
